. Heatmap of EEG signal power across sleep deprivation and post recovery sleep (ps). Values refer to averages across all EEG channels and all 8 subjects.
Hours Awake
Frequency [Hz] Hours Awake Log(Power) Figure S2 . Decline in signal envelope autocorrelation in the alpha band (8-12 Hz) during sleep deprivation quantified in an alternative way. As an alternative method to capture the faster decay of the autocorrelation function in comparison to the results presented in the main part of the manuscript, the time lag at which the autocorrelation function crosses below the value of 0.5 from above for the first time is depicted here. Consequently, a shorter time lag is observed as the autocorrelation function decays faster. The solid black line corresponds to the mean across all channels from all 8 subjects, error bars indicate s.e.m. The decline of time lags during sleep deprivation is statistically significant (0-6 hours vs 33-39 hours; ANOVA and post hoc two-sample ttest; p<4e-11).
Time Lag At Autocorrelation 0.5 [ms]
Hours Awake Figure S3 . Declines of autocorrelation and DFA scaling exponents are observed when measures are compared within the same circadian phase. In principle, the overall observed changes in LRTCs might be due to both homeostatic (time awake) and circadian factors. However, as with 40 h of sustained wakefulness more than one circadian cycle is covered, one can compare measures obtained at the same circadian phase (i.e. the three recording from 7:00-13:00 o'clock on day 1 and day 2) and thus assess the effect of time awake. a, Decline of autocorrelation measured in two alternative ways. b, Decline of DFA scaling exponent over the course of sleep deprivation. P-values refer to two-sample t-tests. Figure S4 . Schematic demonstration how the ratio of signal to noise can impact estimates of longrange temporal correlations, such as lag-1 autocorrelation. a, Top: for demonstration purposes, consider a simulated signal composed of a sine wave with amplitude S and a uniform noise term with amplitude N. The data under investigation for potential long-range temporal correlations (lag-1 autocorrelation of the data's Hilbert transform in this case) is thus composed of these two terms, signal and noise. Bottom: the plot shows the lag-1 autocorrelation of this data composed of signal and noise for different ratios of signal S and noise N amplitudes (inset: zoomed in plot for the S/N range from 1 to 3). There exists is a positive relationship between autocorrelation values and S/N. A lower/higher signal amplitude S relative to a constant remaining noise amplitude N can therefore lead to lower/higher autocorrelation estimates. For a similar analysis for DFA exponents, see 
